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© Pharmaceutical preparations. 



© A pharmaceutical preparation for parenteral ad- 
ministration of a drug consisting of a solvent system 
containing: 

(a) 0 to 65% by weight of a-tetrahydrofurfuryi-a- 
hydroxy-polyloxyethylene; 

(b) 10 to 100% by weight polyethylene glycol 
with a mean molecular weight of 200 to 600; and 

(c) 0 to 35% by weight of water 

The sum of components (a) and (b) amounting 
to at least 65% by weight, and one or more 
therapeutically active compounds of the formula 

X R 2 

St w uw 

wherein Ri denotes a phenyl radical optionally sub- 
stituted with 1 to 3 substituents independently se- 
lected from the group consisting of F, CI, Br, I, CF3, 
C1 to C* alky I, and Ci to C*. alkoxy, or 5-chloro- 
pyrid-2-yl; X denotes OH, F, CI or Br; R 2 is H, CH 3 
or F; and R3 is H or F. 
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PHARMACEUTICAL PREPARATIONS 



Various therapeutically active substances are 
not able to be administered in a pure form. It is 
frequently necessary to blend the active sub- 
stances with other components so that a prepara- 
tion is produced which is ready for use. Dependent 
on the chemical properties of the pharmacologi- 
cally active substance it is necessary to take var- 
ious considerations into account before a phar- 
maceutical preparation may be used for humans or 
animals. 

When therapeutically active substances are to 
be administered parenterally it is usually necessary 
for the active substance in the form of a solid to be 
dissolved as a solution. Conventionally water is 
found to be a suitable solvent. If however the active 
substances are no more than sparingly soluble, it is 
not possible to produce any concentrated aqueous 
solutions for parenteral application, even though a 
comparatively high concentration of active sub- 
stance would be desirable in order to avoid injec- 
tion of an excessive volume which would not be 
well tolerated. In the art there has been a proposal 
to use cosolvents in order to bring sparingly solu- 
ble substances into solution. However, when more 
especially used in a highly concentrated form with- 
out or with only a small amount of added water, 
such cosolvents involve the disadvantage - more 
significantly in the case of intramuscular injections 
- of being pooriy tolerated. There are then likely to 
be an induration (hardening of tissue), hemorrhage 
(bleeding) and/or necrosis (local death of tissue) at 
the injection site. 

The use of tetrahydrofurfuryl alcohol polyethyl- 
ene glycol as a solvent for parenteral preparations 
is mentioned in the Journal of Pharmaceutical Sci- 
ences , 52, page 917 ft (1963rwhere it is stated that 
undiluted application leads to irritation. This pub- 
lication also describes the use of polyethylene 
glycols. It is stated here that the intramuscular 
injection of polyethylene glycol with a mean molec- 
ular weight of 300 may cause ischemic (bloodless) 
necroses in the muscular fascicle. These results 
were obtained from experiments on animals. 

There is further literature confirming the view 
that polyethylene glycol should not be used in 
overly high concentrations. In a catalog of phar- 
maceutical adjuvants, which has been compiled by 
a working group organized by the companies Ciba- 
Geigy, Hoffmann-LaRoche and Sandoz, it is point- 
ed out that the maximum concentration of polyeth- 
ylene glycol with a mean molecular weight of 300 
in solutions for parenteral administration amounts 
to about 30%. At a concentration in excess of 40% 
a hemolytic effect of polyethylene glycol with a 
mean molecular weight of 300 (PEG 300) was 



found to occur. 

This finding has been also confirmed in 
Tieraerztliche Rundschau , 42, page 912 ff (1987) 
by O. Kern. It was found that the intramuscular 

5 injection of undiluted PEG 300 caused ischemic 
necrosis in rats. Furthermore it was found that an 
intramuscular injection of a 40% propylene glycol 
solution in water caused very pronounced tissue 
damage in various animals. 

70 Thus it is to be seen from the prior art that 
different solvents may be utilized for parenteral 
preparations, if relatively low concentrations of 
these solvents are employed. The use of prepara- 
tions which have a high percentage of such sol- 

15 vents may frequently lead to undesired side-ef- 
fects. 

The use of aqueous media for the pharmaceu- 
tical preparations is on the other hand not appro- 
priate if the therapeutically active compound forms 

20 a sparingly soluble hydrate in the form of needles 
on contact with aqueous media. Thus in the case of 
therapeutically active compounds which are only 
sparingly soluble in water, more particularly triazole 
compounds, there Is the danger of the hydrate 

25 crystallizing out in the form of needles. There is no 
need to explain that preparations intended for par- 
enteral administration have to be in the form of a 
homogeneous solution without any possibility of 
crystallizing out from the solution. 

30 Accordingly, one object of the present inven- 
tion is to provide solvent mixtures which in the 
case of parenteral and more especially in- 
tramuscular administration are free of undesired 
side-effects while at the same time being capable 

35 of dissolving those therapeutically active sub- 
stances, in a sufficient concentration and in stable 
manner, which are at the most only sparingly solu- 
ble in water. 

The present invention relates to a pharmaceuti- 

40 cal preparation consisting of a solvent system con- 
taining: 

(a) 0 to 65% by weight of a-tetrahydrofurfuryl-c*- 
hydroxypoly(oxy ethylene), 

(b) 10 to 100% by weight of polyethylene glycol 
45 with a mean molecular weight of 200 to 600, and 

(c) 0 to 35% by weight of water, the sum of the 
two components (a) and (b) amounting to at 
least 65% by weight, and one or more 
therapeutically active compounds which have a 

so pronounced antlmycotic activity. The com- 
pounds have the following formula (I): 
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wherein Ri denotes a phenyl radical optionally 
substituted with 1 to 3 substituents indepen- 
dently selected from the group consisting of F, io 
CI. Br ( I, CF 3 , Ci to C*. alkyl, and Ci, to C* 
alkoxy, or 5-chloro-pyrid-2-yl; X denotes OH, F, 
CI or Br; R 2 is H, CH 3 or F; and R 3 is H or F. 
Such solvent systems containing 10 - 45% by 
weight of a-tetrahydrofurfuryl-*>-hydroxypoly- 75 
(oxyethylene), 10 to 90% by weight of polyethylene 
glycol and 0 to 35% by weight of water are prefer- 
ably used. A more specific and more especially 
preferred composition is in the form of preparations 
which contain 30 to 55% by weight of polyethylene 20 
glycol, 35 to 45% by weight of a-tetrahydrofurfuryl- 
co-hydroxypoly(oxyethy!ene) and 10 to 35% by 
weight of water. The sum of the two components a- 
tetrahydrofurfuryl-<«)-hydroxypoIy(oxyethylene) and 
polyethylene glycol amounts in every case to at 25 
least 65% by weight. 

A group of compounds which may be used 
according to the invention are those with the for- 
mula 




wherein Ri is phenyl, optionally substituted with 1 
to 3 substituents, each of them selected indepen- 
dently selected from the group consisting of F, CI, 
Br, I, CF 3 , Ci to C4. alkyl and Ci to C+, alkoxy, or aq 
5-chloro-pyrid-2-yl, and R 2 is H, CH 3 or F. Such 
compounds are described in European Patent Ap- 
plication with the publication number 118245, the 
disclosure of which is hereby incorporated herein 
by reference. Preferably triazole derivatives are 45 
used as therapeutically active substances which 
have a pronounced antimycotic activity. The com- 
pounds have the following formula III 

so 

x 




wherein R denotes a phenyl radical optionally sub- 
stituted with 1 to 3 substituents selected from the 
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group consisting essentially of F, CI, Br, I and CF 3 , 
and X denotes OH, F, CI or Br. These compounds 
are described in more detail in the European patent 
application with the publication number 96.569. 

Compounds which are particularly preferably 
used in the present invention include: 1, 3-bis (1H- 
,2, 4-triazol-1 -y l)-2-bromo-2-(2 I 4^dichlorophenyl)- 
propane, 

1 , 3-bis (1 H-1 ,2,4-triazoM -y l)-2-chloro-2-(2,4- 
dichlorophenyl)-propane, 

1 .3- bis(1 H-1 ,2,4-triazoM -yl)-2-(4-lodophenyl)- 
propane-2-ol and 

2.4- dif luoro-a,o-bis(1 H-1 ,2,4-triazoM -ylmethyl)- 
benzyl alcohol 

It has been found that the triazole compounds 
of formula I have a good solubility in a solvent 
system containing 0 to 65% by weight of o- 
tetrahydrofurf ury l-orhydroxypoly(oxyethylene), 1 0 
to 100% by weight of polyethylene glycol and 0 to 
35% by weight of water, the sum of the compo- 
nents a-tetrahydrofurfuryl-<whydroxypoly- 
(oxyethylene) and polyethylene glycol being equal 
to at least 65% by weight of the solvent system. 

It was found, surprisingly, that despite the addi- 
tion of up to 35% by weight of water to a solvent 
system containing a-tetrahydrofurfuryl-w- 
hydroxypoly(oxyethylene) and polyethylene glycol, 
solvents with a content of up to 150 mg/ml of the 
bis-triazole derivative could be prepared. These 
solutions remained stable for a period of seven 
weeks at 4° C without the hydrate crystallizing out. 

Parenteral administration involves a daily dose 
of 0.1 and 5 mg of the bis-triazole derivative per kg 
body weight of the patient to comply with individual 
requirements of the person to be treated. 

Furthermore contrary to the views so far ex- 
pressed in the literature such solutions are very 
well tolerated when injected intramuscularly. This 
was proved with the aid of tests on rabbits and 
dogs. The cosolvents used are thus also well toler- 
ated physiologically, especially when used with the 
bis-triazole derivative. 

The polyethylene glycol used was one having 
a mean molecular weight between 200 and 600 
and preferably between 300 and 400 or, more 
preferably, 300. 

It was further found that solvents of bis-triazole 
compounds in polyethylene glycol were well toler- 
ated. Even solutions with polyethylene glycol as 
the sole component, were well tolerated in the case 
of intramuscular administration. Hemorrhage was 
not found to occur In the tests on animals per- 
formed and it was only in isolated instances that 
there was temporary induration. Owing to th risk 
of hemolysis solutions of bis-triazole derivatives in 
pure polyethylene glycol could only be admin- 
istered intramuscularly and could not be used intra- 
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variously. 

The use of the solvent system In accordance 
with the invention led to injections with a viscosity 
of under 1000 mPas, this ensuring good injec- 
tability. 

Examples of Production. 
Example 1 

5 g of a.^difluoro-a.a-bisOH-l.^triazoi-l- 10 
ylmethyl)benzyl alcohol were dissolved while stir- 
ring in a mixture of 41 g of a-tetrahydrofurfuryl-u- 
hydroxypoly(oxyethylene) and 30.8 g of polyethyl- 
ene glycol 300. 30.8 g of distilled water were 
added to this solution. The solution was aerated 75 
with nitrogen during production and after steriliza- 
tion by filtration was placed in ampoules, injection 
vials or pre-filled syringes with preceding and sub- 
sequent aeration by nitrogen. 



Example 2 

10 g of ^difluoro-^a-bisOH-l^^triazol-l-yl- 
methyl)benzyl alcohol were dissolved while stirring 
in 102 g of polyethylene glycol with a mean molec- 
ular weight of 300. During production the solution 
was aerated with nitrogen and after sterilization by 
filtration was placed in ampoules, injection vials or 
pre-filled syringes with aeration by nitrogen before 
and afterwards. 

Example 3 

1 0 g of 2 f 4-difluoro-a,o-bis(1 H-1 ,2,4-triazoM -y I- 
methyi)benzyl alcohol were dissolved while stirring 
in a mixture of 40.4 g of a-tetrahydrofurfuryl-*>- 
hydroxypoly(oxyethylene) and 60.6 g of polyethyl- 
ene glycol 300. The solution was aerated with 
nitrogen during production and after sterilization by 
filtration was placed in ampoules, injection vials or 
pre-filled syringes with preceding and subsequent 
aeration by nitrogen. 



Claims 

1. A pharmaceutical preparation consisting of a 
solvent system containing: 

(a) 0 to 65% by weight of a- 
tetrahydrofurfuryl-cD-hydroxypoly- 
(oxyethylene), 

(b) 10 to 100% by weight of polyethylene 
glycol with a mean molecular weight of 200 
to 600, and 

(c) 0 to 35% by weight of water, the sum of 
the two components (a) and (b) amounting 
to at least 65% by weight, and one or more 
therapeutically active compounds of the for- 



mula 




wherein R1 denotes a phenyl radical option- 
ally substituted with 1 to 3 substituents in- 
dependently selected from the group con- 
sisting of F, CI, Br, I, CF 3 , C1 to C4 alky!, 
and C1 to C4 alkoxy, or 5-chloro-pyrid-2-yl; 
X denotes OH, F, C! or Br; R 2 is H, CH 3 or 
F; and R3 is H or F. 

2. The pharmaceutical preparation as claimed in 
claim 1, characterized In that it contains 10 to 

20 45% by weight of a-tetrahydrofurfuryl-«- 
hydroxypoly(oxyethylene). 

3. The pharmaceutical preparation as claimed in 
claim 2, characterized in that it contains 35 to 

25 45% by weight of a-tetrahydrofurfuryl-c*- 
hydroxypoly(oxyethylene). - 

4. The pharmaceutical preparation as claimed in 
any one of the claims 1 through 3, character- 

30 ized in that it contains 10 to 90% by weight of 
polyethylene glycol. 

5. The pharmaceutical preparation as claimed in 
claim 4, characterized in that it contains 30 to 

35 55% by weight of polyethylene glycol. 

6. The pharmaceutical preparation as claimed in 
any one of the preceding claims, characterized 
in that the polyethylene glycol has a mean 

40 molecular weight of 300. 

7. The pharmaceutical preparation as claimed in 
any one of the claims 1 through 6, character- 
ized in that it is adapted to be parenteral^ 

46 administered. 

8. The pharmaceutical preparation according to 
claim 1 , characterized In that said pharmaceu- 
ticaliy active component is a triazole derivative 

so of the following formula 111; 



x 
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wherein R denotes a phenyl radical with, if 
desired, 1 to 3 substituents selected from the 
group consisting essentially of F, CI, Br, I and 
CF 3 , and X denotes OH, F, CI or Br. 

9. The pharmaceutical preparation as claimed in 
claim 8, characterized in that the said triazole 
derivative is 1,3, -bis (1 H-1 ,2,4-triazoM -yl) -2- 
bromo-2- (2,4 - dichlorophenyi)-propane. 

10- The pharmaceutical preparation as claimed in 
claim 8 characterized in that the triazole de- 
rivative is 1, 3-bis (1H-1.2, 4-triazol-1-yl) -2- 
chloro-2- (2,4-dichlorophenyl)-propane. 

11. The pharmaceutical preparation as claimed in 
claim 8, characterized in that the triazole de- 
rivative is 1 ,3-bis(1 H-1 ,2,4-triazoM -y l)-2-(4- 
iodophenyl)propane-2-ol. 

12. The pharmaceutical preparation as claimed in 
claim 8, characterized in that the said triazole 
derivative is 2,4-difluoro-a,a-bis(1 H-1 ,2,4- 
triazoM -y lmethyl)benzyl alcohol. 

13. The pharmaceutical preparation as claimed in 
any one of the claims 8 through 12, character- 
ized in that it contains 30 to 100 mg/ml of the 
triazole derivative. 

14. The pharmaceutical preparation as claimed in 
any one of the claims 8 through 12, character- 
ized in that it contains 50 to 100 mg/ml of the 
triazole derivative. 

15. The pharmaceutical preparation as claimed in 
any one of the preceding claims characterized 
in that it is in the form of ampoules, injection 
vials or pre-filled syringes. 

Claims for the following Contracting States: GR, ES 

1. A process for the preparation of a pharmaceu- 
tical composition consisting of a solvent sys- 
tem containing: 

(a) 0 to 65% by weight of a- 
tetrahydrofurfuryl-<u-hydroxypoly 
(oxyethylene), 

(b) 10 to 100% by weight of polyethylene 
glycol with a mean molecular weight of 200 
to 600, and 

(c) 0 to 35% of weight of water, the sum of 
the two components (a) and (b) amounting 
to at least 65% by weight wherein one or 
more therapeutically active compounds of 
the formula 
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wherein Ri denotes a phenyl radical option- 
ally substituted with 1 to 3 substituents in- 

70 dependently selected from the group con- 

sisting of F, CI, Br, I, CF 3 , Ci to C* alkyl, 
and Ci to C4 alkoxy, or 5-chloro-pyrid-2-yl; 
X denotes OH, F, CI or Br; R 2 is H, CH 3 or 
F; and Ra is H or F are dissolved in the 

15 solvent system containing component (b) 

and optionally (a) and wherein component 
(c) is optionally added to this solution. 

2. The process according to claim 1 wherein the 
20 solution is aerated with nitrogen during produc- 
tion and after sterilization by filtration and is 
placed in suitable receptacles such as am- 
poules, injection vials or pre-filled syringes with 
presiding and subsequent aeration by nitrogen. 

25 

3. The process according to claim 1 character- 
ized in that component (a) of the solvent sys- 
tem contains 10 to 45% by weight of a- 
tetrahydrofurfuryl-«-hydroxypoly(oxyethylene). 

30 

4. The process according to claim 1 character- 
ized in that component (a) of the solvent sys- 
tem contains 35 to 45% by weight of a- 
tetrahydrofurfuryl-«-hydroxypoly(oxyethylene). 

35 

5. The process according to claim 1 character- 
ized in that component (b) of the solvent sys- 
tem contains 10 to 90% by weight of polyeth- 
ylene glycol. 

40 

6. The process according to claim 1 character- 
ized in that component (b) of the solvent sys- 
tem contains 30 to 55% by weight of polyeth- 
ylene glycol. 

45 

7. The process according to claim 5 character- 
ized in that the polyethylene glycol has a 
mean molecular weight of 300. 

50 8. The process according to claim 2 character- 
ized In that the pharmaceutical preparation is 
adapted to be parenterally administered. 

9. The process according to claim 1, character- 
55 ized in that said pharmaceutical^ active com- 
ponent is a triazole derivative of the following 
formula III: 
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♦ x 

w^^N-CH^-c-CHg -^^ // ^ v N < ni ) 

W ! W 

wherein R denotes a phenyl radical with, if 
desired, 1 to 3 substituents selected from the 
group consisting essentially of F, CI, Br, I and 
CF 3 and X denotes OH, F, CI or Br. w 



10. The process according to claim 9 character- 
ized in that the triazole derivative is 1 ,3-bis(1 H- 
1 ,2,4-triazol-1-yl-)2-bromo-2-(2,4- 
dichlorophenyl)-propane. 15 

11. The process according to claim 9 character- 
ized in that the triazole derivative is 1 t 3-bis(1H- 
1 ,2,4-triazbM -yl)-2-chloro-2-(2,4- 
dichlorophenyl)-propane. 20 

12. The process according to claim 9 character- 
ized in that the triazole derivative is 1,3-bis(1H- 
1 ,2,4-triazoM -y l)-2-(4-iodopheny l)propane-2-ol. 

25 

13. The process according to claim 9 character- 
ized in that said triazole derivative is 2,4- 
difluoro-a,a-bis(1 H-1 ,2,4-triazoM-ylmethyl)- 
benzyl alcohol. 

30 

14. The process according to claims 1 and 9 to 14 
characterized in that the pharmaceutical prep- 
aration contains 30 to 100 mg/ml of the triazole 
derivative. 

35 

15. The process according to claim 14 character- 
ized in that the pharmaceutical preparation 
contains 50 to 100 mg/ml of the triazole deriva- 
tive. 

40 



45 



50 
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